Signal transduction mechanisms of C1q-mediated superoxide production. Evidence for the involvement of temporally distinct staurosporine-insensitive and sensitive pathways.
C1q, a plasma glycoprotein and the recognition component of the classical complement pathway, interacts with specific cells of the immune system resulting in the enhancement of cell function. For example, interaction of C1q with its cell-surface receptor on neutrophils induces the activation of the respiratory burst, a finding previously documented using a chemiluminescent assay to detect oxygen radical formation. In an alternative approach we have now used a modified cytochrome c reduction assay to characterize C1q-mediated production of superoxide anion (O2-) in more detail. C1q coated to microtiter wells induced O2- release, which occurred microtiter wells induced O2- release, which occurred after a lag period of 10 to 20 min, and was then sustained over approximately 1 h. O2- production could be triggered by the purified pepsin-resistant, collagen-like fragment of C1q, but not by mannose-binding protein and pulmonary surfactant protein A, proteins that also contain collagen-like domains. Concentrations of C1q which promoted a vigorous O2- generation did not induce release of neutrophil primary granules and caused little or no secondary granule release. Investigation of the biochemical events mediating C1q stimulated O2- production by neutrophils revealed that the response invoked two biochemical pathways with distinct sensitivities to previously described inhibitors. A role for Ca2+ in initiation of the response was suggested by the inhibitory effect of EGTA, the calmodulin antagonist W7, and the intracellular Ca2+ chelator BAPTA. The protein kinase inhibitor staurosporine did not inhibit the induction of the response, but did block that component of the response occurring after approximately 30 min. Neither phase of C1q-mediated O2- production was inhibited by pertussis toxin, a strong inhibitor of the G-protein-coupled FMLP-mediated response. In summary, C1q-triggered O2- production is relatively unique both in terms of the kinetics of the response and the biochemical pathways evoked. These data support the hypothesis that more than one biochemical pathway induced by ligand-receptor interaction can activate the neutrophil NADPH oxidase.